Identification of anti-inflammatory polyketides from the coral-derived fungus Penicillium sclerotiorin: In vitro approaches and molecular-modeling.
Four new polyketides, including an unusual naphthoquinone derivative (1), two azaphilone analogous (2, 7) and an α-pyrone (12), were isolated from the gorgonian-derived fungus Penicillium sclerotiorum CHNSCLM-0013 together with nine known compounds. Their structures were identified based on the 1D, 2D NMR, HRESIMS, single crystal X-ray diffraction and the absolute configurations were determined by comparing the 1H NMR chemical shift and optical rotations with those reported in literature. In the bioassay, compounds 2, 6, 7, 10 and 12 exhibited significant inhibitory activities against the nitric oxide (NO) production in the LPS-induced macrophage RAW 264.7 with the IC50 values in the range of 2.5-18.0 μM. Compounds 2, 6 and 7 exhibited the possible mechanism of downregulating the expression of iNOS and COX-2 in mRNA level. The primary structure-activity relationship was also discussed based on the molecular-modeling. This study will make a contribution to the chemical diversities of polyketides especially the azaphilone derivatives and the discovery of potential anti-inflammatory agent from marine fungi.